Growth of musculo-skeletal system of Japanese macaques was analysed, on the supposition that the system may grow in concordance with a functional necessity such as locomotion.
INTRODUCTION
What structures of newborns influence the locomotor dependency of the newborns on their mothers? Newborn macaques (Japanese monkeys) show little independent locomotion for three months after birth, clinging to their mothers' bellies or riding on their backs, and, even after three months, when moving long distances or walking in trees, they still depend on their mothers (personal observation).
Although quantitative observation has not been reported on the age when young monkeys acquire thoroughly independent locomotion, after the infant period of six Article No, 8222 months, on entering the "child" period, they gradually become independent (KA-WAI,1969) . Thus, the locomotor dependency of the newborns of macaques, whose period is shorter than that of man, can be clearly observed.
Locomotion of macaques includes such varied behaviors as quadrupedal and bipedal walking, running, and leaping on the ground, and climbing, walking, reaching and leaping in trees.
They are not so specialized as ungulates or larger carnivores. It is noteworthy how the locomotor apparatus of macaques, especially muscles, grow in correspondence to these locomotor behaviors after birth. There have been some reports on physical growth of macaques from newborn to adult (SCHU-LTZ, 1956; WATANABE, 1975; IWAMOTO,1977; HAMADA,1982) , and they have given some data on growth of length and circumference of locomotor apparatus as well. As far as muscle growth is concerned, data on changes in the relative weights of lower limb muscles in the growing monkey (ISHIDA,1972) anb the development of the percentage weight of muscles against body weight (GRAND,1977) have been published.
This study will analyse the growth in muscle weights and lengths of limb segments and discuss this from the viewpoint of biomechanics, based on the results of dissection of limbs of foetus, newborn, adult, and child specimens of Japanese macaques.
SPECIMENS AND METHODS

Specimens
Fifteen formalin preserved specimens of Japanese macaques (Macaca * uscata * uscata) in the possesion of the Primate Res- Remnants less than Imm were rounded off. 
Dissection and weighing
Specimens were soaked in water for twenty or thirty hours before dissection. The skins and connective tissues covering muscles were then removed, and the muscles identified.
The muscles were cut from the 2) Significance ranges of the differences between the means of classes are shown by signs, ** for the range less than 5% and * for that from 10 to 5% . Classes are abbreviated with m, for adult male, f , for adult female, a, for adult and i, for infant. Values of a scatter around 3, ranging between 3.45 seen in the regression between third metacarps and IV group and 2.77 seen in the regression between the radius and III group. Whether the slope is larger or smaller than 3 is not statistically proved to be significant. Comparison of functional groups between "adult" and "infant" as the parameters here, and their growth will be discussed in connection with their functions.
Growth of bone lengths
Bones of the lower limb grow more than those of the upper limb, and the hip bone length increases the most.
In the upper limb, growth of forearm length is larger than those of others, while that of the hand (the third metacarpal length) is the smallest. Though being a little inferior to ilio-sacral length, growth of the femur and the tibia are considerable.
Growth of foot length (the third metatarsal length) is as small as that of the hand. These results are the same as reported for rhesus monkeys (TROTTER, M. et al., 1975) , and coincide well with the alterations of indices between limb segments (IWAMOTO, 1971 (IWAMOTO, , 1977 WATANABE,1975 ; HAMADA,1982) . who helped to edit the manuscript.
